NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

ﬁplw Designation: F 1778 — 97

—~yl?
INTERNATIONAL
Standard Guide for
. . - . 1
Selection of Skimmers for Oil-Spill Response
This standard is issued under the fixed designation F 1778; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
1. Scope 3.1.5 throughput efficiency-the ratio, expressed as a per-

1.1 This guide covers considerations for selecting skimmef€ntage, of the volume of oil recovered to the volume of oil
systems for the recovery of marine-oil spills. The purpose ofncountered.
this guide is to provide oil spill response planners, equipment (F 631)
manufacturers, users, and government agencies with a standaid

. : X Significance and Use
on the equipment selection process for the removal of oil from ) o N o
the marine environment. 4.1 This guide is intended to facilitate the oil spill response

1.2 This standard does not purport to address all of the€duipment selection process for local, regional, and national
safety concerns, if any, associated with its use. It is theSPill response teams. It is not intended to define rigid sets of
responsibility of the user of this standard to establish appro-€quipment standards. _
priate safety and health practices and determine the applica- 4-2 The effectiveness of the equipment chosen to combat an
bility of regulatory limitations prior to use. oil spill will depend on the oil type and environment(s)

1.3 This guide does not address the compatibility of Spi"_encountered, as well as other factors. This guide is intended to
control equipment with spill products. It is the user’s respon-P€ used by persons generally familiar with the practical aspects
sibility to ensure that any equipment selected is compatibl@f Oil spill cleanup operations including on-scene response

with anticipated products and conditions. coordinators, planners, oil spill management teams, oil spill

removal organizations, and plan evaluators.

2. Referenced Documents 4.3 Eleven general types of skimming systems are described
2.1 ASTM Standards: in this guide. Each description includes a summary of the
F 625 Practice for Classifying Water Bodies for Spill Con- OP€rating principle and a list of selection considerations.

trol System? 4.4 Selection considerations are included to guide the user

F 631 Guide for Collecting Skimmer Performance Data inON the selection of a particular skimmer type or category. Users

Controlled Environments are cautioned that within each category there may be a wide
variation in performance among various skimmers.

3. Terminology 4.5 When selecting a skimmer for use in extremely cold
3.1 Definitions: conditions, consideration should be given to the effect of ice
3.1.1 encounter rate-the volume of oil per unit time forming on the skimmer, changes in buoyancy, possible restric-

actively directed to the removal mechanism. tion of inlets, and changes to hydraulic efficiency. Because

(F631) there may be wide variations in skimmer performance at

3.1.2 nameplate recovery ratethe maximum skimming €xtreme temperatures, even within a given category, ambient
capacity of a device under optimum conditions of oil type,temperature is not included as a selection consideration.
slick conditions, and environmental conditions.

; . 5. Skimmer Selection Considerations
3.1.3 oil recovery rate—the volume of oil recovered by the ) ) ) o
device per unit time. 5.1 Selecting a type of skimmer for a given application

(F 631) involves examining the skimmer’s likely performance against
3.1.4 recovery efiiciency-the ratio, expressed as a percent-2 range of operational requirements. The following are recom-

age, of the volume of oil recovered to the volume of total fluidsmended as a guide to this process, with the requirements
recovered. grouped according to the operating environment, the slick
(F631)  conditions, and skimmer performance criteria. Comments on
each of these operational requirements, specific to each skim-
ming type, are given in Section 6.
1 This guide is under the jurisdiction of ASTM Committee F-20 on Hazardous 5,2 Operating Environment
?lzj(t))sltgnocr?sRir:Tt]io(\?gISpill Response and is the direct responsibility of Subcommittee 5.2.1 Wave Conditions—Depending on the type of skimmer,
Current edition approved Feb. 10, 1997. Published April 1997. waves may affect both the 0|I-recovery rate and the oil-

2 Annual Book of ASTM Standardgol 11.04. recovery efficiency. In general, most skimmers work best in
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calm conditions with decreases in recovery rate and efficiencyecovery rates only being achieved with thick slicks. Slick
as waves increase; in particular most skimmers are greatlhickness also affects the recovery efficiency of most skimmers,
affected by short choppy waves. For each skimming typein particular those employing suction or weir skimming prin-
comments are given on the sensitivity to different waveciples. On the other hand, many skimmers can deal effectively
environments. (Classification information for calm, protectedwith thin slicks by varying the operating parameters of the
and open-water environments is given in Practice F 625.)  device (that is, for oleophilic devices, by reducing the speed of

5.2.1.1 Additional considerations for selecting skimmers forthe oleophilic element, and by adjusting the weir settings for
particular wave conditions are that both the skimming deviceveir devices).

and the required Support platform are applicable to the intended 53.2.1 In eva|uating a Sk|mm|ng princip|e based on ex-
environment. pected slick thickness, consideration should be given to

5.2.2 Currents—Should the operating environment of con- whether containment booms can be used to concentrate oil for
cern have significant water currents, this should be consideragcovery.

in th? selgction process. Many skimmers will not operate g 322 |n the skimmer descriptions in Section 6, reference
effectively in currents greater than 1 knot due to decr(_aase.s )¥ made to device performance in thin slicks, which is defined
throughput efficiency. On the other hand, several Sk'mm'ngas continuous slicks less than 1 mm in thickness, or discon-

p””C'P'?S such as the sorben.t belt, brush, subme_rsmn planffnuous patches of oil with an average thickness of less than 1
advancing weir, and boom skimmers rely on relative curren

for effective operation and are applicable in currents greater , h ¢ )
than 1 knot. Several skimmer types such as the oleophilic brush °-3:3 Debris—The presence of debris presents two concerns

and oleophilic rope mop are available as well, in configurationd? @ Skimming operation: first; that debris may restrict flow to
that allow them to operate effectively in high currents. the skimming head, and second, that debris may interfere
irectly with the skimming component (that is, clogging or

5.2.2.1 Comments on performance in currents are restrictegl'b . ] : di . S i
to those directly related to the skimming device. If containmenf2Structing openings, impeding moving parts). Some skim-

booms are used to collect or concentrate oil, or both, foffiNd types, such as most oleophilic devices, are largely
skimming, additional operating limitations related to contain-insensitive to the presence of debris. Suction and air conveyor

ment boom performance in currents may also apply. devices are generally tolerant of debris up to the size of the

5.2.3 Water Depths-Water depths may be a concern for transf_er ho_ses use_d. Weir devices, in general,_are susc_eptlble to
?oggmg with debris; however, many weir devices use integral

skimming operations in nearshore waters and when supportin ¢ h t debri Wh
a shoreline cleanup operation. It is important to note that an ansfer pumps that can process a range of debris types. Where

draft limitations would apply to both the skimming device as@PPlicable, comments are made on debris tolerance or sensi-
well as the required support vessel; certain skimmer typedVIy In the selection considerations comments. It should be
although not requiring deep water for their skimming compo-°ted that these comments pertain to the general skimming
nent, may require large support vessels for deployment anfP€: and that certain skimmers within a given category may
operation. include means of dealing with debris. Guidance for a range of

5.2.3.1 While many skimming types are available inarangedebris types respecting sl_<immer performance can be taken
of sizes that may allow their operation in shallow Waters,from Guide F 631, which lists a number of debris forms for

certain types are generally applicable to shallow water depth¥<immer testing.
and these are noted in the skimmer descriptions. Skimmer 5.4 Performance Requirements
types in this category include rope mop skimmers, vacuum 5.4.1 Recovery Rate-For some applications the most im-
systems, air conveyors, some weir skimmers, and some sorbgmdrtant performance criteria will be the product recovery rate.
belt skimmers. Although the various skimming categories are available in a
5.3 Slick Conditions range of sizes and capacities, generalizations can be made on
5.3.1 Oil Type and Viscosity-Few skimming principles €xpected recovery rates. In this guide, comments are made on
operate with optimum effectiveness over a wide range of oiexpected recovery rates only as they would apply to the various
viscosities. For many skimmers, recovery rates will tend to bekimming principles and not to particular devices. For ex-
less than the reported maximum rates for oils that have a vergmple, weir skimmers and boom skimmers are available with
low viscosity, and for oils that have a very high viscosity, eitherhigh nameplate recovery rates, limited only by the available
initially or as a result of weathering or emulsification, or both. pumping capacity. On the other hand, oleophilic skimmers tend
On the other hand, several skimming principles such as brusitg have a fixed upper limit of recovery depending on the size
drum, and paddle-belt skimmers operate most effectively wittof the oleophilic surface used (that is, surface area of discs,
more viscous oils. length and diameter of rope mop).
5.3.1.1 Recommended viscosities for skimmer performance 5.4.1.1 Although specific skimmer performance data are not
data are given in Guide F 631. These include: 200, 2000, anhcluded in this guide, users are reminded that a skimmer's
60 000 mni/s. These values are referred to in the skimmemameplate recovery rate should be used with caution as it may
selection considerations as low, medium, and high viscosityiot accurately reflect skimmer performance under varying
oil. conditions of slick thickness, slick viscosity, and environmen-
5.3.2 Slick Thickness-Slick thickness greatly affects the tal parameters. Where possible, performance data based on
recovery rate of virtually all skimming principles, nameplatefield use or experiments should be used, with reference to the
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slick and environmental conditions of particular concern to the 6.2.2.1 Oil Type—Applicable to low and medium viscosity
user. oils.
5.4.2 Recovery EfficieneySelection of a skimmer based on  6.2.2.2 Debris Tolerance-Debris must be screened or re-
the expected recovery efficiency may be particularly importanmoved from the skimmer opening.
depending upon the availability of storage, the availability of 6.2.2.3 Wave Conditions-Recovery rate and efficiency de-
systems to separate free water from the recovered fluids, amgtaded by choppy waves.
the permissibility of discharging decanted water at the recovery 6.2.2.4 Currents—May be operated at currents greater than
site. The expected recovery efficiency will, for most skimming one knot, at reduced recovery efficiency, by pumping at a high
categories, vary greatly depending on the thickness and visate.
cosity of the slick and on the environmental conditions at the 6.2.2.5 Water Depth—Generally limited by towing vessels.
spill site. 6.2.2.6 Mode of Applicatior-Requires relative forward
5.4.2.1 In general, skimmers using oleophilic principles canvelocity: may be operated in stationary mode if current present.
be expected to have higher recovery efficiencies relative to 6.2.2.7 Other—Typically designed for vessel-of-
skimmers using weir or suction principles. Among weir skim- opportunity application.
mers, devices in the induced flow category can be expected to 6.3 Brush Skimmers
have a high efficiency. As well, several skimming categories 6.3.1 Description—Brush skimmers are oleophilic skim-
are typically configured with onboard gravity separation,mers that pick up oil on the bristles of a brush. There are two
which would enhance their overall efficiency. For skimmersmain configurations for the brushes: drum brush skimmers, in
without onboard separation, oil/water separation should bgyhich the brushes are mounted around the perimeter of a drum;
considered to maximize the use of available storage. and chain brush skimmers, in which the brushes are mounted
5.4.3 Mode of Applicatior-Comments on the mode of on several continuous loop chains. In each case the brushes are
application include the ability to use in an advancing mode andotated through the oil/water interface, picking up oil and some
the applicability to use on a vessel-of-opportunity. water. The recovered fluid is then combed from the bristles into
5.4.3.1 Certain skimmer categories, such as oleophilic dis@ sump. Both brush skimmer types are generally used in an
rope mop, and some weir skimmers are not generally used iadvancing mode. Chain brush skimmers are typically config-
an advancing mode. Conversely, devices such as the booared with the skimmer head facing aft, creating a calm area for
skimmer, the fixed submersion plane, paddle belt, and olemil to accumulate and be recovered, reducing the skimmer’s
philic brush skimmers require relative forward motion for sensitivity to waves.
effective operation. 6.3.2 Selection Considerations
5.4.3.2 Vessel-of-opportunity application will in many cases 6.3.2.1 Oil Type—Applicable to medium and high viscosity
be specific to a skimming device rather than a skimmingpils.
category. However for those skimming categories that are 6.3.2.2 Debris Tolerance—Effective in most forms of small
typically used with vessels-of-opportunity, this is noted in thedebris.

selection considerations. 6.3.2.3Wave Conditions-Low sensitivity to waves with
o _ o typical configuration of aft-facing skimmer head.
6. Description of Main Skimming Types 6.3.2.4 Currents—May be operated effectively at advance

6.1 The following describes the operating principles andrates greater than 1 knot.
key selection considerations of eleven main types of skimming 6.3.2.5 Water Depth—Generally limited by support vessel.
systems. In several instances, subcategories are used to de6.3.2.6 Mode of Applicatior-Requires relative forward
scribe different configurations of a common operating prin-velocity: may be operated in stationary mode if current present.
ciple. 6.3.2.7 Othe—Some units designed for vessel-of-

6.2 Boom Skimmers opportunity application.

6.2.1 Description—Boom skimmers include any device in 6.4 Disc Skimmers
which the skimmer is incorporated in the face of the contain- 6.4.1 Oleophilic Disc Skimmers
ment boom, regardless of the skimmer type. This system can 6.4.1.1 Descriptior—oleophilic disc skimmers use the prin-
include a single skimmer installed in the face of the boom, butiple of oil adhering to a solid surface, and typically include a
in many examples of this concept there are several skimmerseries of discs that are rotated through the slick. As each disc
used. In most boom skimmers, weir-type skimmers are useds rotated through the oil/water interface, oil adheres to the disc
Boom skimmers provide a combined containment and recovergurface and is then removed by scrapers mounted on both sides
system. of each disc. The product is collected in a common sump and

6.2.1.1 Qil spill containment boom is often attached to eacpumped away. Disc skimmers are typically powered by a
side of the mouth of a skimmer in order to increase the sweepemote power pack (hydraulic or air-driven), which results in a
width. Although such a system would be similar to a boomlight, compact skimming head that is easily transported and
skimmer, it would not meet the definition of a boom skimmerhighly maneuverable.
because the skimmer in the system could be used apart from6.4.1.2 Selection Considerations
the boom. In a boom skimmer, the skimmer is part of the boom (1) Oil Type—Applicable to low and medium viscosity
and is not intended to be used by itself. oils.

6.2.2 Selection Considerations (2) Debris Tolerance-Debris must be managed to allow
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the flow of oil to the skimmer. (1) Oil Type—Applicable to high viscosity oils.

(3) Wave Conditions-Effective in long period waves or (2) Debris Tolerance-Debris must be managed to allow
short waves with a height not greater than the disc diameterthe flow of oil to the skimmer.

(4) Currents—Not generally applicable to use in advancing (3) Wave Conditions-Effective in long period waves or

mode. short waves with a height not greater than the drum diameter.
(5) Water Depth—Typically available in small portable (4) Currents—Typically operated in low current environ-
units with minimal draft. ments.
(6) Mode of Application-Typically used in stationary (5) Water Depth—Generally limited by support vessel.
applications. (6) Mode of Applicatior-May be operated in stationary or
6.4.2 Star Disc Skimmer advancing mode.

6.4.2.1 Description—The star disc skimmer uses rotating 6.6 Paddle Belt Skimmers
discs to recover oil through mechanical, rather than oleophilic 6.6.1 Description—Paddle belt skimmers use a series of
principles. The discs have a series of teeth around theipaddles, attached to a belt, to lift oil out of the water. The basic
perimeter, similar to a circular saw blade; as the discs areoncept includes a series of paddles that draw a wedge of oil
rotated these teeth draw oil into a central sump where it is theand water up a ramp. The paddles move the fluid over the top

removed by a pump. of the incline and into a sump where it is pumped off. There are
6.4.2.2 Selection Considerations several variations of this skimming principle but the basic
(1) Oil Type—Applicable to highly viscous, almost solid concept is much the same.
oil. 6.6.2 Selection Considerations
(2) Debris Tolerance-Susceptible to blockage with debris,  6.6.2.1 Oil Type—Applicable to medium and high viscosity
particularly rope and stringy forms. oil.
(3) Wave Conditions-Low sensitivity to waves. 6.6.2.2 Debris Tolerance-Susceptible to clogging with
(4) Currents—Not generally applicable to use in advancing debris, particularly long, stringy debris forms.
mode. 6.6.2.3 Wave Conditions-Applicable to use in calm and
(5) Water Depth—Typically available in portable units with protected waters.
minimal draft. 6.6.2.4 Currents—Typically operated in low current envi-
(6) Mode of Application-Typically used in stationary ronments.
applications. 6.6.2.5 Water Depth—Skimming component has a shallow
6.5 Drum Skimmers draft; support vessel may limit shallow water application.
6.5.1 Oleophilic Drum Skimmers 6.6.2.6 Mode of Applicatior-Typically used in stationary

6.5.1.1 Description—An oleophilic drum skimmer uses ad- applications.
hesion of oil to the surface of a cylindrical drum for recovery. 6.7 Rope Mop SkimmetsRope mop skimmers employ
As the skimmer drum is rotated through the slick, oil adheresong, continuous loops of oleophilic material that float on
to the drum surface and is scraped off into a sump and thewater. The mop material is a soft, smooth polypropylene
pumped away. Drum skimmers are typically powered by amaterial that attracts oil and repels water. Rope mop skimmers
remote power pack (hydraulic or air-driven), which results in aare available in various configurations: the most commonly
light, compact skimming head that is easily transported andised type is the stationary rope mop skimmer. Other variations

highly maneuverable. of this type are not generally given specific names, but can be
6.5.1.2 Selection Considerations described by the way in which they operate.
(1) Oil Type—Applicable to a range of oil viscosities. 6.7.1 Stationary Rope Mop Skimmers
(2) Debris Tolerance-Debris must be managed to allow  6.7.1.1 Descriptior—In a stationary rope mop skimmer the
the flow of oil to the skimmer. rope loop is pulled through a wringer that removes oil along

(3) Wave Conditions-Effective in long period waves or with some water. The rope is guided over the oiled water by
short waves with a height not greater than the drum diameteone or more pulleys secured at convenient locations. It can be
(4) Currents—Not generally applicable to use in advancing deployed in a single loop with one pulley or over a larger area

mode. by using two or three pulleys arranged in a triangular or
(5) Water Depth—Typically available in small portable rectangular pattern. A large area can be covered depending on
units with minimal dratft. the length of the ropes used. Rope mop skimmers are available
(6) Mode of Application-Typically used in stationary inawide range of sizes, and can be used under piers, in ponds,
applications. and parallel to shorelines during beach cleaning.
6.5.2 Helical Drum Skimmers 6.7.1.2 Selection Considerations
6.5.2.1 Description—A helical drum skimmer employs the (1) Oil Type—Applicable to a range of oil viscosities; may

rotation of the drum to generate a current that draws oil into théve difficult to collect and strip extremely viscous oil from the

drum. Once inside the drum, the oil moves through a spiramop.

casing to the center, where a conveyer screw moves it to a (2) Debris Tolerance-Skimming performance is not gen-

sump. Excess water is drained out through perforations in therally affected by debris, including broken ice.

casing. (3) Wave Conditions-Good wave following characteris-
6.5.2.2 Selection Considerations tics in non-breaking waves.
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(4) Currents—Typically operated in low current environ- material that allows the water to pass through. The belt is
ments; may be operated in currents by positioning the ropeositioned at an angle to the water with the leading edge of the
mops to minimize their velocity relative to the water. belt immersed in the slick. At the top of its rotation the belt

(5) Water Depth-Not limited by minimal water depths.  passes through a set of rollers where oil and water are removed

(6) Mode of Application-Typically operated in stationary from the belt through a combination of scraping and squeezing.

applications. Viscous oils tend to stay on the surface of the belt and are
(7) Other—The rope can serve as a limited containmentremoved by scraping. Light oils are adsorbed in the mesh of the
device in calm water. belt and removed by squeezing. With some models, recovered
6.7.2 Suspended Mop Skimmers water may be decanted from the storage tank. Belt skimmers

6.7.2.1 Description—A suspended mop skimmer uses sev-are typically supplied with a flow-induction device to draw
eral mops that go through a skimmer head that is suspendéiid through the belt and reduce the head wave effect in
over the skimming area with a crane. Because these devic&&tionary and advancing modes.
use several mops, they have a much larger skimming capacity 6.8.1.1 There are two main categories of sorbent belt

than conventional mop skimmers. They skim out a relativelyskimmers: sorbent lifting belt skimmers, in which the belt lifts
small area and are stationary. oil out of the water at the oil/water interface; and sorbent

6.7.2.2 Selection Considerations submersion belt skimmers, in which the belt rotates down
(1) Oil Type—Applicable to a range of oil viscosities; may through the oil/water interface and submerges the oil such that
be difficult to collect and strip extremely viscous oil from the the buoyancy of the oil aids in its adhering to the belt.

mop. 6.8.2 Selection Considerations

(2) Debris Tolerance-Skimming performance is not gen- ~ 6.8.2.1 Oil Type—Applicable to medium and high viscosity
erally affected by debris, including broken ice. oils.

(3) Wave Conditions-Good wave following characteris-  6.8.2.2 Debris Tolerance-Relatively insensitive to most
tics in non-breaking waves. types of debris.

(4) Currents—Typically operated in low current environ- ~ 6.8.2.3 Wave Conditions-Low sensitivity to waves.
ments. 6.8.2.4 Currents—Some units designed to operate at ad-

(5) Water Depth—-Not limited by minimal water depths. ~ vance rates greater than 1.kn0t. _ .
(6) Mode of Application-Typically operated in stationary ~ 6.8.2.5 Water Depth—Typical designs have minimal draft;

applications. draft requirement generally dictated by support vessel.
(7) Other—Typically operated with a crane from a support  6.8.2.6 Mode of Applicatior-Typically used in advancing
vessel or pier. mode; units with flow induction may be operated in stationary
6.7.3 Zero Relative Velocity Skimmers mode.

6.7.3.1 Description—Zero Relative Velocity (ZRV) Skim- 6.8.2.7 Other—Some units designed for vessel-of-
mersare rope mop devices used in catamaran hull vessels. APportunity application.
series of separate ropes (generally four to six) are arranged 6.9 Submersion Plane Skimmers
between the hulls. They are allowed to hang loosely on the 6.9.1 Fixed Submersion Plane Skimmers
water surface and are rotated aft at a velocity close to the 6.9.1.1 Description—Fixed submersion plane skimmers
forward speed of the vessel. Velocity of the ropes relative to thg@resent a fixed or stationary plane to the oil/water interface as
oil on the water is close to zero. the skimmer is advanced through a slick. The plane causes an
6.7.3.2 Selection Considerations oil/water mixture to be submerged, and the buoyant force of the
(1) Oil Type—Applicable to a range of oil viscosities; may oil directs it up to a collection well. The collection well has
be difficult to collect and strip extremely viscous oil from the discharge ports along its bottom, allowing water to be released

mop. and providing gravity oil/water separation.
(2) Debris Tolerance-Skimming performance is not gen-  6.9.1.2 Selection Considerations

erally affected by debris, including broken ice. (1) Oil Type—Applicable to low and medium viscosity
(3) Wave Conditions-Good wave following characteris- Oils.

tics in non-breaking waves. (2) Debris Tolerance-Performance may be degraded by
(4) Currents—Can operate effectively in advancing mode debris.

or currents greater than 1 knot. (3) Wave Conditions-Low sensitivity to waves due to

(5) Water Depth—Skimming component not limited by underwater collection.
minimal water depths; support vessel will dictate draft require-  (4) Currents—Applicable to currents greater than 1 knot.

ments. (5) Water Depth-Typical designs have minimal draft;
(6) Mode of Applicatior-Requires relative forward veloc- draft requirement generally dictated by support vessel.
ity: may be operated in stationary mode if current present. (6) Mode of Applicatior-Requires relative forward veloc-
(7) Other—Typically configured as permanent installation ity: may be operated in stationary mode if current present.
on dedicated vessel. (7) Other—Typically configured as part of a dedicated
6.8 Sorbent Belt Skimmers skimming vessel; some units used with vessels-of-opportunity.

6.8.1 Description—Sorbent belt skimmers use an oleophilic  6.9.2 Submersion Moving Plane Skimmers
belt to recover oil. The belt is made of porous oleophilic 6.9.2.1 Descriptior—Submersion moving plane skimmers
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present a moving plane, typically a conveyor-belt like materialyelocity air stream and are carried to the bin for temporary
to the oil/water interface and directs it under water to astorage. Oil/water separators are recommended to deal with the
collection well. The collection well has discharge ports alonglarge volumes of water that may be recovered along with the
its bottom, allowing water to be released and providing gravityoil.

oil/water separation. With some designs, a wiper assembly at 6.10.2.2 Selection Considerations

the collection well assists in removing viscous oil from the (1) Oil Type—Applicable to a wide range of oil viscosities,
belt. The skimmer may be used in stationary or advancingncluding extremely viscous oils.

mode. In stationary mode, oil is moved solely by adhesion to  (2) Debris Tolerance-Able to process many types of
the belt; in advancing mode this is supplemented by hydrodydebris; limited by size relative to suction hose.

namic forces. (3) Wave Conditions-Recovery rate and efficiency se-
6.9.2.2 Selection Considerations verely degraded by choppy waves.
(1) Oil Type—Applicable to a range of oil viscosities. (4) Currents—Requires contained slick for effective use;

(2) Debris Tolerance-Capable of processing many types subject to normal containment limits.
of debris; debris must be managed to allow the flow of oil to  (5) Water Depth-Not limited by minimal water depths.

the skimmer inlet. (6) Mode of Application-Typically operated in stationary
(3) Wave Conditions-Low sensitivity to waves due to applications.
underwater collection. 6.11 Weir Skimmers

(4) Currents—Applicable to currents greater than 1 knot.  6.11.1 Description—This category includes any weir device
(5) Water Depth-Typical designs have minimal draft; thatuses gravity to drain oil off the water surface. Typically, the

draft requirement generally dictated by support vessel. top edge of the weir is positioned just below the upper surface
(6) Mode of Application-May be operated in stationary or of the slick, allowing oil to flow over the weir into a collection
advancing mode. sump, from where it is pumped to storage. With some devices

(7) Other—Typically configured as part of a dedicated in this category the top edge of the weir is above the slick and
skimming vessel; some units applicable to vessel-ofsome means is used to move oil up and over the weir. With

opportunity application. some units, the weir can be adjusted to limit the amount of free
6.10 Suction Skimmers water collected along with the oil. Devices that have a fixed
6.10.1 Stationary Suction Skimmers weir may recover significant volumes of water along with the

6.10.1.1 Description—This category includes any simple oil: oil/water separators should be considered with such skim-
suction head used on a hose from a vacuum truck or a portabieers to maximize the use of available storage.
pump. To be considered in this category the skimming head 6.11.1.1 Weir skimmers are grouped under three main
must only be a suction device and not include any oil/waterlassifications: 1) units that use an external pumi®) (units
separation device such as a weir. Typical skimming heads atéat include a pump, typically an archimedean screw (positive
small and maneuverable, allowing their use in confined spacetisplacement) pump; and)( induced flow weir skimmers,
such as among dock pilings. They can be operated from smalhich use some means of inducing the flow of oil to the
boats, or dock side with vacuum trucks. Oil/water separatorskimmer.
are recommended to deal with the large volumes of water that 6.11.2 Weir Skimmers with External Pumps$Skimmers in
may be recovered along with the oil. this category are generally small, portable units. The skimming
6.10.1.2 Selection Considerations head is typically small and maneuverable, allowing its use in
(1) Oil Type—Applicable to a wide range of oil viscosities. confined spaces such as among dock pilings.
With viscous oils, flow may be limited by hose diameter and 6.11.2.1 Selection Considerations
suction lift. (1) Oil Type—Applicable to low and medium viscosity
(2) Debris Tolerance-Debris must be managed to allow oils.
the flow of oil to the suction head; suction head susceptible to  (2) Debris Tolerance-Sensitive to most types of debris.
clogging with some types of debris. (3) Wave Conditions-Recovery rate and efficiency se-
(3) Wave Conditions-Recovery rate and efficiency se- verely degraded by choppy waves.
verely degraded by choppy waves. (4) Currents—Requires contained slick for effective use;
(4) Currents—Requires contained slick for effective use; subject to normal containment limits.
subject to normal containment limits. (5) Water Depth—Typically have minimal draft; can be
(5) Water Depth—Not limited by minimal water depths.  operated in very shallow water.
(6) Mode of Application-Typically operated in stationary (6) Mode of Application-Typically used in stationary

applications. applications.
(7) Other—The pump used to supply suction should be 6.11.3 Weir Skimmers with Integral PumpsMost skim-
self-priming. mers in this category use screw pumps that do not require
6.10.2 Air Conveyors priming, handle viscous oil, are tolerant of most types of

6.10.2.1 Description—Air conveyors are also used as suc- debris, and do not form oil/water emulsions. With some units
tion skimmers. In these systems oil and water are picked up dhe pump may be removed from the skimmer and used as a
high velocity and carried through a large diameter hose into éanker offloading pump.
large reception bin. Oil and debris become entrained in the high 6.11.3.1 Selection Considerations
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(1) Oil Type—Applicable to a range of oil viscosities; will (4) Currents—Typically operated in low current environ-
recover highly viscous oils that flow to the skimming head. ments; currents may degrade hydrodynamic effect.

(2) Debris Tolerance-Capable of processing many types (5) Water Depth-Typical designs have minimal draft;
of debris; debris must be managed to allow the flow of oil todraft requirement generally dictated by support vessel.

the skimming head. (6) Mode of Applicatior-Applicable to stationary and
(3) Wave Conditions-Recovery rate and efficiency de- slowly advancing mode.
graded by choppy waves. 6.12 Advancing Weir Skimmers
(4) Currents—Requires contained slick for effective use; g 12 1 pescription—Advancing weir skimmers are a varia-
subject to normal containment limits. _ tion on conventional weirs in that the forward motion of the
(5) Water Depth-Support vessel will generally dictate gkimming system provides the flow into the skimmer. Depend-
draft requirements. _ _ ing on the size of the weir opening, the skimmer will accept
(6) Mode pf Application-Applicable to stationary and |ost of what it encounters, allowing it to handle highly viscous
slowly advancing mode. oils. Advancing weir skimmers typically recover large volumes

(7) Other—Typically used with vessels-of-opportunity.  f ater; oil/water separation should be considered to increase
6.11.4 Induced Flow Weir SkimmersSkimmers in this gy erall efficiency.

category use a mechanical or hydrodynamic force to draw oil 6.12.2 Selection Considerations

to and over the weir. Two examples are: skimmers that use a 6.12.2.1 0l Type—Applicable to a range of ol viscosities.

ller th h th face; . .
rotor or propeller that rotates beneath the water surface; and 6.12.2.2 Debris Tolerance—Capable of processing many

skimmers that use a series of water jets positioned just belo f debris: debri b d to allow the i foil
the water surface. In each example, the device creates a curr Hpes of debris, debns must be managed fo aflow the flow ot ol

that induces the flow of oil to the weir and this concentrating 0'the skimming head._ , )
effect increases the recovery efficiency. The pump used to 6-12:2.3Wave Conditions-Recovery rate and efficiency
transfer oil from the skimming head may be either internal ord€9raded by choppy waves.

external to the skimmer. 6.12.2.4 Currents—Can be operated effectively at speeds
6.11.4.1 Selection Considerations greater than 1 knot when used independent of additional
(1) Oil Type—Applicable to low and medium viscosity Ccontainment boom.
oils. 6.12.2.5Water Depth—Support vessel will generally dictate

(2) Debris Tolerance-Effective in most forms of small draft requirements.
debris; devices using a rotor may be susceptible to long, stringy 6.12.2.6 Mode of Applicatior—Requires relative forward

debris. velocity: may be operated in stationary mode if current present.
(3) Wave Conditions-Induced flow mechanism may lose  6.12.2.7 Other—Typically configured as part of a dedicated
effectiveness in choppy waves. skimming vessel.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



